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Claims 

[d] l.A method of fabricating a capacitor, comprising: 
forming a bottom electrode; 

forming at least one lower surface expansion structure 
to the bottom electrode; 

conformally depositing an insulator film to exposed por- 
tions of the bottom electrode and at least one lower sur- 
face expansion structure; and 

forming a top electrode having a planar surface with at 
least one upper surface expansion structure separated 
from the at least one lower surface expansion structure 
by the insulator film. 

[c2] 2.The method of claim 1, wherein forming a top elec- 
trode having a planar surface comprises planarizing a 
surface of the top electrode by a polishing process. 

[c3] 3.The method of claim 1, wherein the bottom electrode 
is capacitively coupled to the top electrode substantially 
through sides of the at least one lower and upper surface 
expansion structures. 

[c4] 4.The method of claim 1, further comprising forming 
multiple lower surface expansion structures in electrical 



communication with the bottom electrode by: 
forming gaps between the at least one lower surface ex- 
pansion structures; 

exposing sidewalls of the lower surface expansion struc- 
tures and portions of the bottom electrode; 
conformally depositing an insulator film on the portions 
of the bottom electrode and sidewalls of the multiple 
lower surface expansion structures; and 
forming multiple upper surface expansion structures of 
the at least one upper surface expansion structure pro- 
truding into the gaps and separated from the multiple 
lower surface expansion structures by the insulator film. 

[c5] 5.The method of claim 4, wherein the multiple lower 
surface expansion structures are interleaved with the 
multiple upper surface expansion structures. 

[c6] 6.The method of claim 1, wherein the at least one lower 
surface expansion structure is a first spiral shape and 
the at least one upper surface expansion structure is a 
second spiral shape configured to be interleaved with the 
first spiral shape. 

[c7] 7.The method of claim 1, further comprising fabricating 
a second capacitor using the steps of claim 1, and ar- 
ranging the second capacitor on a top of the capacitor of 
claim 1. 



[c8] 8.The method of claim 1, further comprising: 
forming a bottom electrode; 

forming at least one lower surface expansion structure 
to the bottom electrode; 

conformally depositing an insulator film to exposed por- 
tions of the bottom electrode and at least one lower sur- 
face expansion structure; 

forming a top electrode without at least one upper sur- 
face expansion structure separated from the at least one 
lower surface expansion structure by the insulator film. 

[c9] 9.The method of claim 1, wherein the top electrode and 
the at least one upper surface expansion structures are 
formed simultaneously. 

[do] lfj.The method of claim 1, wherein the at least one lower 
surface expansion structure is formed by: 
depositing an interlayer dielectric material on the bottom 
electrode; 

patterning the interlayer dielectric material to form fac- 
tors; 

depositing conductor material into the features such that 
the conductor material is in content with the bottom 
electrode; 

further patterning the interlayer dielectric material to 
form gaps between the deposited conductor material. 



[c11] ll.The method of claim 10, wherein the patterning of 
the interlayer dielectric layer is one of dual tone resist, 
sidewall image transfer and masking using self- 
assembled nanocrystals. 

[d2] 12.A capacitor, comprising: 

at least one lower surface expansion structure having a 
unit repeatable segment; 

an insulator film conformally disposed on a surface of 
the at least one lower surface expansion structure; 
at least one upper surface expansion structure disposed 
adjacent the insulator film and having a unit repeatable 
segment interleaved with the unit repeatable segment of 
at least one lower surface expansion structure; and 
a lower electrical contact in electrical communication 
with the at least one lower surface expansion structure, 
and an upper electrical contact in electrical communica- 
tion with the at least one upper surface expansion struc- 
ture. 

[d3] l3.The capacitor of claim 12, wherein the at least one 

lower surface expansion structure is capacitively coupled 
to the at least one upper surface expansion structure 
mostly in a vertical dimension. 

[d4] l4.The capacitor of claim 13, wherein the at least one 



lower surface expansion structure and the upper surface 
expansion structure is multiple lower surface expansion 
structures and multiple upper surface expansion struc- 
tures having unit repeatable segments interleaved with 
one another and separated from one another by the con- 
formally disposed insulator film. 

[d5] l5.The capacitor of claim 12, wherein the aspect ratio of 
the at least one lower and upper surface expansion 
structure is greater than 1. 

[d6] l6.The capacitor of claim 12, wherein the unit repeatable 
segment of the at least one lower surface expansion 
structure comprises a first spiral shaped surface expan- 
sion structure and the unit repeatable segment of the at 
least one upper surface expansion structure comprises a 
second spiral shaped surface expansion structure con- 
figured to be interleaved with the first spiral shaped sur- 
face expanding structure at least one lower surface ex- 
pansion structure. 

[d7] 17.A capacitor, comprising: 
a bottom electrode; 

a lower electrode fin disposed on the bottom electrode 
defining a first spiral shape having concentric layers; 
an upper electrode; 

an upper electrode fin coupled to the upper electrode 



and defining a second spiral shape having concentric 
layers, the concentric layers of the upper electrode fin 
are configured to interleave between the concentric lay- 
ers of the lower electrode fin; and 

an insulator film conformally disposed between the lower 
and upper electrode fins. 

[d8] l8.The capacitor of claim 17, wherein the capacitor is 
divided into sections wherein each section comprises a 
known capacitance and each section comprises a length 
of a spiral electrode. 

[d9] lg.The capacitor of claim 18, configured to have its ca- 
pacitance value adjusted by changing a number of sec- 
tions of known capacitance. 

[c20] 20.The capacitor of claim 17, wherein one of a height of 
the lower and upper electrode fin is greater than a re- 
spective thickness of the lower and upper electrode fin 
and a height of the lower and upper electrode fin is at 
least twice a respective thickness of the lower and upper 
electrode fin. 

[c21] 2 l.The capacitor of claim 17, further comprising a con- 
ductive ring surrounding the lower electrode fin and in 
electrical contact with the bottom electrode. 



